The function and interrelationship between GDF5 and ERG-010 during chondrogenesis in vitro.
Joint formation begins with the establishment of an interzone within the cartilaginous anlagen of the future skeleton. Both GDF5 and ERG are proposed as regulators of chondrocyte differentiation during and post interzone formation. The aim of this study was to examine the relationship between Gdf5 and Erg expression and downstream effects on chondrocyte gene expression. Erg expression was identified in mouse knee joints at E13.5. Expression analyses were performed using micromass cultures of murine C3H10T1/2 mesenchymal cells undergoing induced chondrogenesis in the presence and absence of GDF5 and ERG. At E13.5, Erg expression was found to surround epiphyseal chondrocytes and span the interzone up to the intermediate zone. Erg splice forms were expressed in micromass cultures, and their expression profile was altered by the addition of recombinant GDF5 depending on the stage of differentiation. Overexpression of Erg-010 resulted in a downregulation of Col2a1 and Col10a1. Microarray analysis following Erg-010 overexpression identified two potential downstream targets, Ube2b and Osr2, which were also differentially regulated by GDF5. Erg regulation by GDF5 in induced mesenchymal cells in vitro is dependent on the stage of chondrogenesis, and its expression in vivo demarcates chondrocytes that are not destined to be consumed by endochondral ossification. Functionally, Erg expression causes downregulation of Col2a1 and Col10a1 expression and this effect is potentially mediated by Osr2 and/or Ube2b. Combined, these data suggest a possible pathway linking GDF5, ERG and downstream factors in the processes of chondrocyte differentiation during articular joint formation.